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1.0 INTRODUCTION

This report documents the activities and results of the summer 2005 groundwater monitoring at
Installation Restoration Program Site 20, Area 1 (Underground Storage Tank [UST] Area), Operable Unit
1, Vandenberg Air Force Base, Santa Barbara County, California. Tetra Tech, Inc. (Tetra Tech) collected
groundwater samples at Site 20, Area 1 during August 2005. The location of Site 20 is shown on
Figure 1.

The groundwater monitoring is being completed in accordance with the Basewide Groundwater
Monitoring Program (BGMP) Work Plan (U.S. Air Force 2000a), the BGMP Health and Safety Plan
Addendum (U.S. Air Force 2000Db), the Basewide Sampling and Analysis Plan (U.S. Air Force 2003), the
BGMP Quality Assurance Project Plan (QAPP) Addendum (U.S. Air Force 2004), Vandenberg AFB
Hazardous Waste Management Plan (U.S. Air Force 2002), and the Waste Management Plan Addendum

(U.S.Air Force 2005). Regulatory oversight of the work is being performed by the California® ~

Department of Toxic Substances Control (DTSC) and Regional Water Quality Control Board—Central
Coast Region (RWQCB).

Site background information is summarized in Section 2.0. The scope of work and methodology for
sampling are presented in Section 3.0. The results of the groundwater monitoring are presented in Section
4.0. Quality Assurance/Quality Control (QA/QC) is discussed in Section 5.0. Recommendations for
future sampling rounds are presented in Section 6.0.

2.0 BACKGROUND

2.1 SITE DESCRIPTION

Site 20, Area 1 (UST Area) is located in the main cantonment area, on the west side of Utah Avenue
(Figure 1). Site 20 also includes Landfill 1 (Area 2) and Drum Disposal Site: 1 (Area 3), which are
discussed separately in this report due to the differences in hydrogeology, chemicals of concern, and
sampling program. Site 20, Area 1 groundwater monitoring is performed semiannually, during winter
and summer quarters. Site 20, Areas 2 and 3 is sampled annually, with the exception of well 20-MW-3,
which is sampled semiannually, and any surface water that is collected during periods of rainfall.

Area 1 is located in the northern portion of Site 20. Three 10,000-gallon, concrete USTs were removed
from Area 1 in 1993. The USTs were used to store diesel fuel from 1942 until 1946 and gasoline from
1951 to 1953. The USTs were apparently not used after 1953. Total petroleum hydrocarbons quantified
as both diesel and gasoline; benzene, toluene, ethylbenzene, and xylene (BTEX) compounds;
1,2-dichloroethane (DCA); and 1,2-dibromoethane (EDB) have been detected in groundwater samples
from Area 1. A complete description of Area 1 can be found in the draft Site 20 Underground Storage
Tank Site Assessment Report (Jacobs Engineering Group [JEG] 1997).

In 1998, a source reduction system (SRS) was installed to remove petroleum hydrocarbons from the soil
and groundwater near the former UST locations (Montgomery Watson Harza [MWH 2001]). JEG
operated this system from August 1998 to June 1999. The system was offline between June 1999 and
January 2001; it has been operated by MWH since January 2001. The system consists of a dual-phase
extraction system in well 11669-EW-1, which is located between monitoring wells 11669-MW-4 and
11669-MW-5 (Figure 1). The SRS operations were transitioned to Shaw Environmental, Inc. (Shaw) in
September 2004 and are ongoing. Additional information on the extraction system operations can be
obtained by contacting 30 CES/CEVR or MWH.
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2.2 HYDROGEOLOGY

Groundwater levels measured in July and August 2005, with the extraction system in operation, indicate
that groundwater elevations ranged from approximately 406 to 419 feet above mean sea level (msl)
(Table 1). During summer 2005, the interpreted direction of groundwater flow at Site 20, Area 1 was to
the northeast with an average hydraulic gradient of 0.04 feet per foot. The gradient has been influenced by
operation of extraction well 11669-EW-1. The extraction well radius of influence is approximated in the
groundwater elevation contour map (Figure 1). Groundwater monitoring well 11669-MW-4, which is
upgradient of the extraction well, appears to be outside of this radius of influence. Downslope and
downgradient from Storage Road, groundwater has discharged during past quarters to the surface at seeps
Area 1-SP-1 and Area 1-SP-2 at approximately 403 feet above msl.

3.0 SCOPE OF WORK

The work performed during summer 2005 at Site 20, Area 1 included measuring groundwater levels,
collecting groundwater samples for laboratory analysis, and preparing this report.

3.1 GROUNDWATER MONITORING METHODOLOGY

Four monitoring wells were sampled at Site 20, Area 1 during summer 2005. A MicroPurge pump,
Grundfos pumps, and a bailer were used for purging groundwater at wells 11669-MW-2 and
11669-MW-4 through 11669-MW-6. Sampling was conducted in accordance with the documents cited in
Section 1.0. Measured groundwater elevations are presented in Table 1, and groundwater contours are
illustrated on Figure 1. Purge records are provided in Appendix A.

In general, wells were purged until a minimum of one pump and tubing volume of water (for MicroPurge
pumps) or three well volumes of water (for Grundfos pumps and bailers) were removed and water quality
parameters had stabilized. Criteria for determining stabilization are three successive measurements of
temperature within £0.1 degree Celsius, pH within +0.1, conductivity within +5 percent, and a turbidity
reading of less than 5 nephelometric turbidity units (NTUs). In cases where parameter stability or a
turbidity reading of less than 5 NTUs was not obtained, samples were collected after purging a minimum
of five pump and tubing volumes of water (for MicroPurge pumps) or five well volumes of water (for
Grundfos pumps and bailers).

3.1.1 MicroPurge Groundwater Sampling

MicroPurge sampling was conducted at monitoring well 11669-MW-2. The pumping rate was
determined prior to sampling and calibrated to maintain a static water level (i.e., no drawdown). This
well was sampled after purging a minimum of five pump and tubing volumes due to unstable pH
readings.

3.1.2 Standard Groundwater Sampling
A 2-inch Grundfos pump was used for purging groundwater at monitoring wells 11669-MW-4 and

11669-MW-6. Well 11669-MW-5 was purged using a disposable Teflon bailer. All of these wells were
purged dry and sampled after sufficient recharge using a disposable Teflon bailer.

4.0 RESULTS

Temperature, conductivity, pH, and turbidity were measured in the field during purging. These
measurements are presented in Appendix A. Readings taken immediately prior to sampling are presented
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in Table 2. Fixed laboratory analyses were performed by EMAX Laboratories, Inc. in Torrance,
California. Samples were analyzed according to the BGMP Work Plan (U.S. Air Force 2000a) for total
petroleum hydrocarbons as gasoline (TPHg) and total petroleum hydrocarbons as diesel (TPHd) by U.S.
Environmental Protection Agency (EPA) method SW8015B and for volatile organic compounds (VOCs)
by EPA method SW8260B. Laboratory analyses and data validation were conducted according to the
BGMP QAPP Addendum (U.S. Air Force 2004). Data validation was performed on 100 percent of the
analytical data. Analytical results are presented in Tables 3 and 4 and on Figure 2. Historical data for key
contaminants of concern are presented in Table 5 and on Figures 3A and 3B. Figure 3A contains
historical data for key COCs from October 1998 through fall 2003, and Figure 3B contains historical data
for key COCs from winter 2004 to present. Chain-of-custody records are provided in Appendix B.

4.1 TOTAL PETROLEUM HYDROCARBONS

Groundwater samples collected from the four wells sampled at Site 20, Area 1 were analyzed for TPHg.
TPHg were detected in groundwater from wells 11669-MW-4 and 11669-MW-5, at concentrations of
0.049 and 0.43 milligrams per liter (mg/L), respectively (Table 3). The TPHg concentration in
groundwater from well 11669-MW-4 decreased from 0.26 mg/L detected during winter 2005. The TPHg
concentration in groundwater from well 11669-MW-5 was essentially the same as in winter 2005, but has
generally been decreasing since October 1998 (Table 5).

Groundwater samples collected from wells 11669-MW-2, 11669-MW-5, and 11669-MW-6 were
analyzed for TPHd. TPHd were detected in groundwater from well 11669-MW-5 at a concentration of
0.11 mg/L, which is within the historic range for this well.

4.2 VOLATILE ORGANIC COMPOUNDS

Groundwater samples collected from the four wells sampled at Site 20, Area 1 were analyzéd for VOCs.
VOCs were detected in groundwater from three of these wells (Table 4). No VOCs were detected in
groundwater from well 11669-MW-6.

Benzene was detected above the primary maximum contaminant level (MCL) of 1 microgram per liter
(ug/L) in groundwater from well 11669-MW-5 at a concentration of 56 pg/L. The compound
1,2-dichloroethane (1,2-DCA) was detected above the primary MCL of 0.5 pg/L in groundwater from
wells 11669-MW-2 and 11669-MW-5, at concentrations of 8 pg/L (8.4 pug/L in the duplicate sample) and
20 pg/L, respectively.

Concentrations of benzene in wells 11669-MW-4 and 11669-MW-5 have been consistently decreasing
since winter 2004 (Table 5). Concentrations of 1,2-DCA in groundwater from well 11669-MW-2 have
been generally decreasing since winter 2002. Concentrations of 1,2-DCA in groundwater from well
11669-MW-5 have been decreasing since summer 2003,

5.0 QUALITY ASSURANCE/QUALITY CONTROL

All of the analytical data presented in this report were validated according to the QAPP Addendum (U.S.
Air Force 2004). The data validation process included a review of sample preservation, temperature, and
hold times; detection and quantitation limits; instrument calibration; and equipment blank, trip blank,
method blank, laboratory control sample, and matrix spike/matrix spike duplicate. Data validation
qualifiers and comments are provided on the data tables to indicate the results of the data validation and to
quantitatively indicate the usability of the data. In addition, field sampling records are reviewed to assess
the potential for any field conditions to adversely impact the data quality.
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There were no significant quality assurance/quality control discrepancies with the data presented ‘in this
report. The data quality objectives for the summer 2005 sampling at Site 20, Area 1 were achieved.

6.0 RECOMMENDATIONS

The winter 2006 sampling will be conducted according to the work plan (U.S. Air Force 2000a).
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Table 3
TPH in Groundwater
Summer 2005
EPA Method SW8015B (mg/L)
IRP Site 20, Area 1 (UST Area)
Vandenberg AFB, California

Sample Location Sample ID Collection Date TPH as Gasoline TPH as Diesel
MDL' 0.02 0.19
PQL’ 0.1 1.0
11669-MW-2 V11669MW?2 3-Aug-05 002 U g 0095 U g
11669-MW-2 VI99W548 (D) 3-Aug-05 002 U g 009 U g
11669-MW-4 V11669MW4 4-Aug-05 0049 J ¢q NA
11669-MW-5 V11669MW3 4-Aug-05 0.43 g 011 J ¢q
11669-MW-6 V11669MW6M 4-Aug-05 002 U g 009 U g

Data Validity Qualifier(s):
- The analyte was positively identified and the result is usable; however, the analyte

J

U

concentration is an estimated value.
- The analyte was not detected at or above the MDL.

Data Validity Comment(s):

g
q

Definition(s):
(D)
MDL
mg/L
NA
PQL
QAPP
TPH

Note(s):

- The data met prescribed criteria as detailed in the QAPP.
- The analyte detection was below the PQL.

- duplicate sample

- method detection limit

- milligrams per liter

- not analyzed

- practical quantitation limit

- Quality Assurance Project Plan
- total petroleum hydrocarbons

- Values from QAPP Addendum (U.S. Air Force 2004).

<S20A1_T3_Sum05_TPH.xls> 11/23/2005
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